The study examined the farming households' food demand in Nigeria by, identifying the socio-economic characteristics of the farming households, assessing the monthly expenditure share of various categories of food in the total households' food budget, analyzing the expenditure elasticities of the food classes and examining the factors influencing food demand. Methodology: A questionnaire was used as research instrument to elicit primary data from 120 farming households randomly selected through a multi-stage sampling method. The data analyses were done through the use of descriptive statistics and Quadratic Almost Ideal Demand System (QUAIDS) model.
INTRODUCTION
Nigeria is Africa's most populous country with an estimated total population of about 195.9 million people [1] and one of the fastest growing economies [2] . Agricultural sector contributes about 21.2 percent to Nigeria's annual Gross Domestic Product (GDP) [3] and the main source of livelihood for over 70 percent of the populace. Food is a basic need for the existence of human beings. It is needed for the maintenance of good health and to improve productivity. The two main sources for human food requirements are food supply and food demand. Food supply refers to the physical access to food through production, while food demand is the economic access to food through market and exchange.
The level of demand and consumption of food can also be determined by five major factors which are income of the consumers, taste of the product, prices of the products and its substitutes and population level. Bennett's law states that as income increases, consumers are more likely to increase their demand for non-food products rather than the demand for food. Much emphasis has been placed on increasing food supplies, in the attempt to bridge the food supply demand gap in Nigeria without anything being done to manage the food demand. Farmers have to choose between the quality and quantity of food they consume and the ones they sell, because of the growing demand of food by the increasing population (2.59% annually) and no appreciable increase in the agricultural productivity (2.12% annually) [1] . Food demand is determined by factors at the national (aggregate), the intermediate, and the household (micro) level [4] . Aggregate-level determinants of food consumption include urbanization, population, per capita incomes and overall changes in lifestyle. Intermediate-level determinants include factors such as cultural changes that affect changes in tastes and preferences. Household level factors include households' socio-economic characteristics such as household size, age, income and sex, etc. Households therefore differ among themselves in food consumption and demand and in particular, in their response to changes in market situations.
Knowledge of the determinants of food demand is critical for informed policy making. However, in Nigeria, information on food demand among farm households is limited, thus restricting agricultural policymakers' ability to make sound food policy decisions. It is against this background that this study examined the farm households' food demand and its determinants by, specifically, identifying the socio-economic characteristics of the farming households; assessing the monthly expenditure share of various categories of food in the total households' food budget; analyzing the expenditure elasticities of the food classes and examining the factors influencing food demand among farming households in Nigeria.
MATERIALS AND METHODS

Study Area
The study was carried out in Ondo State, Nigeria. The state covers a land area of about 14,788.723 square kilometers. The projected population of the state as at 2015 was 4,517,027 [5] . The State is bounded in the North by Ekiti and Kogi States and in the South by the Atlantic Ocean. Ondo State is located entirely within the Tropics (Fig. 1) . The tropical climate of the state has two seasons: Rainy season (April-October) and dry season (November -March). The state temperature throughout the year is between 21°C and 29°C with relatively high humidity. The annual rainfall varies between 2,000 mm in the southern areas and 1,150 mm in the northern areas. The state has high forest zone (rain forest) in the south and 
Sources of Data
Primary and secondary data were extensively used. The primary data were gotten with the use of interview schedule and questionnaire that was administered on Ondo State farming households through the help of trained enumerators. Other sources of data were published materials and journals.
Sampling Techniques
A multi-stage random sampling method was used to select 120 farming households from the list of the farming households provided by the Ondo State Ministry of Agriculture. The first stage involved the random selection of two (2) Local Government Areas (LGAs) from each of the three Senatorial Districts while at the second stage, two (2) communities from each LGA were randomly selected and the final stage involved the random selection of 10 farming households from each of the communities selected.
Analytical Techniques
Descriptive statistics and Quadratic Almost Ideal Demand System (QUAIDS) model were used to analyze the data generated.
The Quadratic Almost Ideal Demand System (QUAIDS) model used in the study is specified as follows:
Where:
wt i = household's expenditure share of i th food class, i= 1,2,3,4,5, and 6 wt 1 = household's expenditure share of roots and tubers foods (e.g yam, cassava, etc.) wt 2 = household's expenditure share of starchy grains foods (e.g rice, maize, etc.) wt 3 = household's expenditure share of fruits and vegetables food (e.g banana, onion, tomatoes, etc.) wt 4 = household's expenditure share of flesh foods and dairy products (e.g meat, fish, chicken, milk, etc.) wt 5 = household's expenditure share of fats and oil food (e.g palm oil, ground nut oil, etc.) wt 6 = household's expenditure share of protein grains food (e.g beans, nuts, etc.) p i = price of food i th (N/grain equivalent kg), for i=1,2,3,4,5 and 6 p 1 = price of roots and tubers foods (PRTF) (N/ kg) p 2 = price of starchy grains foods (PSGF) (N/ kg) p 3 = price of fruits and vegetables foods (PFVF) (N/ kg) p 4 = price of flesh foods and dairy products (PFFDP) (N/ kg) p 5 = price of fats and oil food (PFOF) (N/ litre) p 6 = price of protein grains food (PPGF) (N/ kg) m = household's total food expenditure (HTFE) (N/ week) z i = household's socioeconomic characteristics z 1 = household head age (AGE) (year) z 2 = household Size (number) z 3 = household head educational level (HHEL) (year) z 4 = household income (N) ɛ i = error term
The price index [a(p)] is used to deflate total expenditure and ( ) a transcendental logarithm function is defined as:
Also, b(p) is the simple Cobb-Douglas price aggregator, defined as:
In addition, the household's expenditure share of i th food class (wt i ) is defined as:
Where q i is the quantity of food i purchased.
Other variables are as earlier defined.
When the first derivative of equation 1 is taken with respect to expenditure and prices then we have:
The expenditure elasticities for the study are derived by equation 7:
= 1 + (7) Table 1 shows the description of the socioeconomic characteristics of the farmers.
RESULTS AND DISCUSSION
Respondents Socio-economics Characteristics
Most (61.7%) of the farm household heads were males while 38.3 percent were females. This shows that men are more involved in farming activities than their women counterparts in the study area. This may be due to the hard monotonous routine work in agriculture. This is in line with the findings of Ashagidigbi et al. [6] and Amao [7] who observed that males dominate farming activities. The mean age of the household heads was 45.7 years while those between 31 and 50 years were 43.3 percent. Those between 51 and 70 years were 30.8 percent and 17.5 percent were above the age of 70 years. The results indicate that the farmers are still in their active age and this contradicts the report of Adeyonu et al. [8] who reported evidence of ageing farming population in Nigeria. Over average of the farmers were married. This implies that the household demand for food is likely to be high. In addition, 92.5 percent were educated in formal institutions. This means that most of the farm household heads can read and write. This result is not in agreement with that of Otunaiya et al. [9] report that educational level among the farming households is low.
Also, those who practiced farming primarily were 37.5 percent, while 22.5 percent were primarily involved in artisanship. Just 20 percent took trading as their primary occupation and civil servants among them were also 20 percent. The farmers had relatively high household size of mean 7 persons. It has been reported that large household size will enable farmers to use family labour in the areas of farming activities that require labour intensive techniques [10] . The mean monthly income was N19,435.2. This finding presents the farm households in the study area as low income earners. Table 2 reveals the average monthly expenditure share of various food classes among the farm households in the study area. It shows that the largest (48%) share of households' total food expenditures went to roots and tubers foods class and this was followed by starchy grains with 23 percent, while flesh foods and dairy products came last with 2 percent. The result is not in line with the findings of Otunaiya et al. [9] where among the rural farming households in Ogun State, grains food class has the highest share of the households' food expenditure. The above results show that more roots and tubers crops are consumed in the study area. This might be due to availability and low prices of these food items in the area. Also some of these crops are cultivated by the farmers. Table 3 shows the expenditure elasticities of the six classes of food considered. The results reveal that all the classes of food coefficients were positively and significantly different from zero at one percent level of significance with the exception of the coefficient of fruits and vegetable that was significant at five percent. The expenditure elasticities of roots and tubers (0.573), starchy food (0.210), fruits and vegetables (0.974) and fats and oil (0.063) food classes were inelastic while that of flesh foods and dairy products (1.541) and protein grains (1.124) were elastic. The expenditure elasticity for fats and oil was highly inelastic because vegetable oil is found nearly in all meals of farm households in the area. The results show that all the classes of food considered were normal goods. In the study area, roots and tubers, starchy food, fruits and vegetables and fats and oil food classes are necessities, that is they are necessary foods to the farm households, while flesh foods and dairy products and protein grains are luxuries. The result seems plausible because the farm households in the study area are low income earners. Demand for any good is inelastic if it does not respond much to its price changes and elastic if demand changes a lot when it price changes. The findings corroborate the results of Abdullahi [11] , Okoruwa and Adebayo [12] , Ashagidigbi et al. [6] , Otunaiya et al. [9] . Table 4 shows the estimated coefficients of the QUAIDS model. The results show that 63, 71, 55, 60, 59 and 57 percents variations in the expenditure share of starchy grains, fruits and vegetables, flesh foods and dairy products, fats and oil and protein grains respectively were explained by the independent variables included in the model. According to Table 4 , the price of roots and tubers food class (PRTF) had negative and significant relationship with the shares of roots and tubers (1%), flesh foods and dairy products (1%) and fats and oil (10%) food classes. This implies that as the price of roots and tubers increases, the shares of roots and tubers, flesh foods and dairy products and fats and oil food classes in the household total budget reduce. Also, the price of roots and tubers food class was positively and significantly related to the share of starchy grains. This indicates that as the price of roots and tubers increases (reduces), the share of starchy grains in the household expenditure increase (reduces).
Average Monthly Expenditure Share of Various Food Classes
Expenditure Elasticities of Food Classes
Factors Determining the Demand for Food among Farming Households
Furthermore, the price of starchy grains (PSGF) was significantly and negatively related to the expenditure shares of starchy grains (1%) and fats and oil (1%) food classes. The price is positively and significantly (10%) related to roots and tubers food class. This implies that the shares of the two food classes in the household expenditure on foods reduce as the price of starchy grains increases and vice versa. The price of fruits and vegetables (PFVF) had a negative and significant relationship with the share of fruits and vegetables at 1 percent level of significance. This shows that the share of fruits and vegetables in the household expenditure on food goes down as its prices increases. Also the results in Table 4 indicates that the price of flesh foods and dairy products (PFFDP) was negatively and significantly related to its share and that of fats and oil share in the household expenditure on foods at 10 percent and 5 percent respectively. This signifies an inverse relationship. But this price was positively and significantly related to the share of starchy grains at 10 percent, a direct relationship.
In addition, the price of fats and oil (PFOF) had a negative and significant effect at 10 percent and 1 percent on the shares of both roots and tubers and fats and oil in the household expenditure on foods respectively. This means that, the higher the price of fats and oil, the lower will be the shares of both roots and tubers and fats and oil in the household expenditure budget. Also the price of fats and oil exhibited positive and significant relationship at 10 percent with starchy grains and flesh foods and dairy products shares in the budget. This is an indication that the household will increase the shares of starchy grains and flesh foods and dairy products in its expenditure budget when the price of fats and oil increases. In Table 4 , the price of protein grains (PPGF) was negative and significantly different from zero at 5 percent level of significance only with the share of protein grains in the household expenditure budget. This signifies that less of protein grains food class appears in the household expenditure budget as its price increases and vice versa.
The age of the household head (AGE) had positive and significant relationship at 5 percent and 1 percent levels of significance with the shares of roots and tubers and starchy grains respectively in the household expenditure. But negatively and significantly, at 10 percent, related to both flesh foods and dairy products and protein grains shares. This means that more of roots and tubers and starchy grains food classes would be found in the household expenditure budget as the household head grows older. This shows that less of carbohydrate and more of the proteinous food classes are found in the household budget of the young household heads compared with their aged counterparts.
In addition, according to Table 4 , household size was positively and significantly at 5 percent and 10 percent related to the shares of roots and tubers and starchy grains food classes respectively in the household expenditure budget. It implies that, as the household size increases, the shares of these food classes in the household expenditure budget increases. This may happen because, most of the time, increase in household size leads to increase in per capita household expenditure and hence increase in the consumption of food classes that are not expensive. Also household size had negative and significant relationship at 5 percent level of significance with the share of flesh foods and dairy products. This shows that as the household size increases, less of this food class (flesh foods and dairy products) will be found in the household expenditure budget. This is common among the poor households. Less expensive food classes are found in their baskets of food as their household size increases. Furthermore, Table 4 results show that, the household head educational level (HHEL) affected the shares of flesh foods and dairy products and protein grains in the household expenditure budget positively and significantly at 1 percent and 5 percent respectively. This implies that as the number of years the household head spent in school increases, the shares of flesh foods and dairy products and protein grains in the household expenditure budget increases. Educated farm household head knows better the importance of proteinous foods. But the household head educational level had a negative and significant relationship with the share of roots and tubers food class in the farm household expenditure budget at 5 percent level of significance. This shows that less of carbohydrate foods are consumed as the level of education of farm household head increases.
Moreover, household income displayed a positive and significant relationship at 10, 1, and 5 percents with the shares of fruits and vegetables, flesh foods and dairy products and protein grains respectively in the farm household expenditure budget. But household income had negative and significant effect at 5, 10 and 1 percents on the shares of roots and tubers, starchy grains and fats and oil foods respectively in the household food expenditure budget. This is an indication that the higher the household income, the more the shares of expensive food items (proteinous foods) and the less the shares of the less expensive food items (carbohydrate foods) in the household food expenditure budget.
CONCLUSION AND RECOMMENDA-TIONS
The study investigated the demand for some food classes among farming households in Nigeria. Specifically, it examined the socioeconomics characteristics of the farming households and looked at the monthly expenditure share of food classes such as; roots and tubers, starchy grains, fruits and vegetables, flesh foods and dairy products, fats and oil and protein grains. Also it investigated the expenditure elasticities of food classes and determined the factors influencing demand for food among the farming households in the study area. Both descriptive statistics and QUAIDS model were used to analyze the data collected.
It was revealed that roots and tubers food class took the largest share of the farm households' food expenditure and this was followed by starchy grains food class. The least share went to flesh foods and dairy products food class. Analysis of expenditure elasticities showed that all the food classes were normal goods. Demand for roots and tubers, starchy food, fruits and vegetables and fats and oil food classes were inelastic while that of Flesh foods and dairy products and protein grains were elastic. The determinants that had the expected sign and cut across all food classes were the price of individual food category and household income. The results show that farm households with large household sizes consumed more carbohydrate than proteinous foods while those with smaller household sizes consumed less carbohydrate and more proteinous foods. Based on the findings of this study, it is hereby suggested that policy geared towards consumption of more proteinous food by the farming households should be put in place. Also, in order to prevent upward or downward swings in the prices of foods in the economy, prices of foods should be regulated by the government through formulation of price policies. This will go a long way to improve the demand for food especially among the low income earners of the society. In addition, credit at one digit interest rate should be extended to the farming households in order to increase agricultural production and farm household income.
